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ABTRACTleafminer, Phyllocnistis citrella Stainton, a pest of citrus and related Rutaceae in Asia, is reported as established in southern Florida 
from a recent introduction. Current distribution in Florida is noted, as well as potential native Rutaceae in Florida that larvae of citrus leafminer 
may attack. All known hostplants and parasitoids are listed. A bibliography of all citrus leafminer literature is included. 
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The citrus leaf miner, Phyllocnistis citrella Stainton, is a 
serious pest of citrus and related species of the plant family 
Rutaceae. In most parts of southern Asia, Australia, and east 
Africa, where it is present, it is considered one of the major citrus 
pests. In late May 1993 the citrus leafminer (or CLM) was 
discovered in southern Florida, the first record of this pest for 
Florida, the continental United States, and the New World 
(Heppner, 1993). CLM has once previously been intercepted in 
the USA in 1914 (ports not noted) on citrus and Atalantia 
horticulture stock imports (Sasscer, 1915). 

Phyllocnistis citrella, originally described from India (Stainton, 
1856), was confirmed by Don Davis, a specialist in the Gracillar- 
iidae family, at the Smithsonian Institution (USNM). 

The taxonomy of the citrus leafminer is as follows: 


Phyllocnistis citrella Stainton, 1856 India 
citricola (Shiraki, 1913) Taiwan 
saligna.— Kurisaki, 1928 (not Zeller, 1839), Japan 

misident. 


STATUS IN FLORIDA 

Several citrus nurseries in Homestead have become infested 
with citrus leafminer; the first sample being collected in Home- 
stead on May 20, 1993. Infestation was reported at 9096 on 
about 200 acres of Persian limes. Further samples thereafter 
came from nursery, grove, and dooryard citrus in the Miami 
region (Monroe Co. to Palm Beach Co.), and in Collier Co. and 
Lee Co. on the west coast of Florida. By mid-July CLM was 
also reported in Charlotte Co., Hendry Co., Hillsborough Co., 
Indian River Co., Manatee Co., Martin Co., St. Lucie Co., and 


Fig. 1. Phyllocnistis citrella adults: wings extended (top) and folded (bottom). 


1. Contribution No. 788, Section of Entomology, Division of Plant Industry, 
Florida Department of Agriculture and Consumer Services, Gainesville, FL. 
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Fig. 2. Phyllocnistis citrella adults, wings extended (top) and folded (bottom). 
(after Clausen, 1931, top; and Badawy, 1967, bottom) (line = 0.3mm) 


Orange Co. (see Fig. 3). Affected counties include the following 

(206 sites): 

Broward Co. (Coconut Creek, Cooper City, Davie, Ft. Lauderdale, 
Hallandale, Hollywood, Lauderdale Lakes, Miramar, Parkland, 
Pembroke Park, Pembroke Pines, Pompano Beach, Tamarac) — 38 
sites 

Charlotte Co. (Grove City) — 1 site 

Collier Co. (Immokalee, Marco Island, Naples, Sunniland) — 35 sites 

Dade Co. (Florida City, Goulds, Hialeah, Homestead, Medley, Miami, 
Miami Shores) — 98 sites 

Hendry Co. (Felda and LaBelle) — 2 sites 

Hillsborough Co. (Lithia, Ruskin, Tampa) — 3 sites 

Indian River Co. (Vero Beach) — 1 site 

Lee Co. (Bokeelia, Bonita Springs, Cape Coral, Estero, Ft. Myers, 
Pineland, St. James City, Sanibel) — 16 sites 

Manatee Co. (Bradenton) — 1 site 

Martin Co. (Hobe Sound) — 1 site 

Monroe Co. (Big Pine, Islamorada, Marathon, Tavernier) — 4 sites 

Orange Co. (Tangerine and Winter Park) — 2 sites 

Palm Beach Co. (Boca Raton, Delray Beach, Wellington) — 4 sites 

St. Lucie Co. (Ft. Pierce) — 1 site 


DISTRIBUTION OF CLM 
A widespread Asian species (Clausen, 1931, 1933; CIE, 1970, 
1986), described from Calcutta, India (Stainton, 1856), CLM now 
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Fig. 3. Distribution in Florida as of mid-July 1993 (DPI range map). 


is known from East Africa — Sudan to Yemen (Badawy, 19 
through southern Asia — Saudi Arabia to India (Fletcher, 19 
and Indonesia (Kalshoven, 1981), north to Hong Kong and Ch 
Philippines (Sasscer, 1915), Taiwan (Chiu, 1985; Lo and Ch 
1988) and southern Japan (Clausen, 1927). It is also found 
New Guinea and nearby Pacific Islands (CIE, 1970, 1986), a 
Australia (Beattie, 1989; Hill, 1918; Wilson, 1991). Reports 
CLM in South Africa are based on rearings from 1908 (Meyric 
1909). The Ivory Coast and Nigeria records are relatively rece 
(CIE, pers. comm.). The Australian introduction occurred befoi 
1940 (possibly by 1918 according to Hill, 1918), and has sin 
1969 been reported from northern Queensland. Within 10 yea 
it moved as far south as Sydney, NSW. The total knov 
distribution is noted in Table 1. 


DIAGNOSIS 

Adults of the citrus leafminer are minute moths (4mm 
spread) with white and silvery iridescent scales on the forewing 
with several black markings and tan plus a black spot on € 
wingtip (Fig. 1-2). The hind wings and body are white, with 1 
fringe scales extending from the hindwing margins. In res in 
pose with wings folded (Fig. 1-2), the moth is much smaller 1 
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TABLE 1. Distribution of Citrus Leafminer (in part after CIE, 1970, 1986). 


Nation Year References | 
NEW WORLD | 
USA (Florida) 1993 Heppner (1993) 

AFRICA | 
Ethiopia 1970 CIE (1986) 

Ivory Coast 1985? CIE (pers. comm.) 

Nigeria 1988? CIE (pers. comm.) 

South Africa 1908? Meyrick (1909), Janse (1917), Vari & Kroon (1986) 

Sudan 1962 Ba-Angood (1977), Badawy (1968, [1969]), Schmutterer (1969), Siddig (1984) 
Tanzania 1972? Bohlen (1973) 

ASIA 

Afghanistan origin? Cotterell (1954), Giorbelidze (1979), Millet (1964) 

Bangladesh origin Alam et al. (1965) 

China origin Chekiang Univ. (1964), Chen & Wong (1936) 

Hong Kong origin Hill er al. (1982), Lee & Winney (1981), Mason & So (1969) 

India origin Fletcher (1914, 1920), Stainton (1856) 

Indonesia origin Hall (1925), Kalshoven (1950, 1981), Snellen (1903), Voüte (1932, 1934) 
Iran 500 BC? Farahbakhsh (1961), Gentry (1965) 

Iraq 500 BC? Gentry (1965) 

Japan 1600s? Esaki et al. (1932), Shiraki (1913) 

Kampuchea (Cambodia) origin Hanson (1963b) 

Korea 1600s? Paik (1958) 

Laos origin Manser et al. (1968) 

Malaysia/Sarawak origin Dammerman (1929), Wallace (1966) 

Myanmar (Burma) origin Ghosh (1923, 1940), Hanson (1963a) 

Nepal origin Rana & Sharma (1965) 

Pakistan origin? Brooks (1958) 

Philippines 1500s? Baltazar (1968) 

Saudi Arabia 100 ? Ayoub (1960), FAO (1972) 

Sri Lanka origin Rajapakse & Kulasekera (1982) 

Taiwan 1600s? Lo & Chiu (1988), Shiraki (1913) 

Thailand origin Thailand Dept. Agric. (1965) 

Vietnam origin Logvinovskaya (1983), Whittle (1992) 

Yemen, North 1960? Cook (1988) 

Yemen, South 1960? Ba-Angood (1978), Mahfood (1968) 

PACIFIC REGION 

Australia 1918? Beattie (1989), Hill (1918), Turner (1940) 

Caroline Is. 1952? Oakley (1953) 

Mariana Is. 1952? Oakley (1953) 

Papua New Guinea 1953? Dumbleton (1954), Thomas (1962) 

Solomon Is. 1985? CIE (1986) 

Western Samoa 1982? Maddison (1986) 


appearance (about 2mm). Many Phyllocnistis species are 
similar,with a smooth-scaled white head and a haustellum lacking 
basal scales, but CLM is easily detected on citrus by its meander- 
ing serpentine larval mine (Fig. 4-9), usually on the ventral side 
of the leaf. Larvae (Fig. 10) are minute (to 3mm), translucent 
greenish-yellow, and located inside the leaf mine; the last instar 
is a specialized prepupal non-feeding stage (Fig. 11). The pupa 
(Fig. 13-14) characteristically makes a pupal cell at the leaf 
margin. Adults are too minute to be easily noticed in the 
daytime, and have some activity at night as well. 


BIOLOGY 

The biology of CLM has been reported on by a number of 
researchers, including Badawy (1967), Beattie (1989), Clausen 
(1927, 1931, 1933), Fletcher (1920), Kalshoven (1981), Latif and 


Yunus (1951). Eggs of CLM are laid singly on the underside of 
host leaves. Egg eclosion occurs within 2-10 days, whereupon 
larvae immediately enter the leaf and begin feeding. Larvae 
make serpentine mines on young leaves (sometimes also young 
shoots), resulting in leaf curling and serious injury. Leaf mines 
are usually on the ventral leaf surface, except in heavy infesta- 
tions when both leaf surfaces are used. Usually only one leaf 
mine is present per leaf but heavy infestations can have 2 or 3 
mines per leaf; up to 9 mines on large leaves have been found in 
Florida and up to 20 mines per leaf are known from elephant 
lemon in India (Pandey and Pandey, 1964). As with similar 
leafminers, larvae are protected within the leaf during their 
feeding cycle. Larvae have 4 instars (or 3 instars and the spe- 
cialized prepupal stage, Fig. 11). Development time takes from 
5-20 days. Pupation is within the mine in a special pupal cell at 
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Fig. 4-9. Leaf mines of ci 
surfaces. (photo credits: Jeffrey W. Lotz, DPI) 


the leaf margin, under a slight curl of the leaf; rarely this can 
occur in a depression of the leaf surface away from the margin. 
Adults emerge about dawn and are active in the morning; other 
activity is at dusk or night. Females lay eggs evenings and at 
night (Badawy, 1967; Beattie, 1989; Pandey and Pandey, 1964). 

Generations per year appear to be nearly continuous: 6- 10 in 
southern Japan (Clausen, 1931), 9-13 in northcentral India (Lal, 
1950); 10 in southern India (Pandey and Pandey, 1964). Devel- 
opment time is reported as follows: 2-10 days for egg hatching; 


I 


trus leafminer (various Citrus sp. from southern Florida): 4-6. Normal mines on ventral leaf surfaces; 7-9. Irregular mines on dorsal | 
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5-20 days for larval development (4 instars are needed, or 3 pli 
the prepupal stage); and 6-22 days for pupal developmen 
totalling a generation time of about 13-52 days (Pandey al 
Pandey, 1964; Voûte, 1934, 1935), depending on weather al 
temperature conditions. Adults live for only a few days, or abo 
1 week on average. 
CLM appears to help spread citrus canker (Hill, 1918; Ando 
al., 1985) because of leaf damage from the mine, whereupon t 
citrus canker can gain easy entrance to internal tissues of the leś 
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Fig. 10-14. Immature stages of Phyllocnistis citrella: 10. Last instar larva; 11. Prepupal stage; 12. Detail of larval mandible; 13. Pupa (front view); 14. Detail of pupal 


head sculpture (lateral view). (after Clausen, 1931) [all greatly enlarged] 
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RUTACEAE 
Aegle marmelos 


Atalantia sp. 

ax Citrofortunella sp. 

ax Citrofortunella microcarpa 
ACitrus sp. 


ACitrus aurantiifolia 


ACitrus aurantiifolia [="Swingle’ 
ACitrus aurantiifolia ‘Tahiti’ 
aCitrus aurantium 


Citrus jambhiri 
Citrus latifolia 
Citrus limetta 


Citrus limettioides 
ACitrus limon 


Citrus limon [= var. pusilla] 
Citrus x limonia 


Citrus x limonia |?- Citrus nakoor] 
ACitrus maxima 


Citrus maxima ‘Kao pan’ 
Citrus maxima [= grandis] 
Citrus medica 


ACitrus meyeri [="Meyer’] 
Citrus myrtifolia 
Citrus x nobilis 


ACitrus x nobilis ‘Temple’ 
ACitrus x paradisi 


ACitrus reticulata 


Citrus reticulata [= deliciosa] 
Citrus reticulata [= kara] 
Citrus reticulata [= reshni] 
Citrus reticulata [= suhuiensis] 
Citrus rugulosa 

ACitrus sinensis 


bael tree 


limequat 
calamondin 
citrus 


lime 


Key lime 
Persian lime 
sour orange/bigarade 


rough lemon 
seedless lime 
sweet lime 


sweet lime 
lemon 


Rangpur lemon 


Nakoor lemon 
pummelo 


Siamese pummelo 
shaddock 
citron/elephant lemon 


Meyer lemon 
chinotto 
tangor/king mandarin 


Temple tangor 
grapefruit 


tangerine/mandarin 


Mediterranean mandarin 
Kara mandarin 
Cleopatra mandarin 
Murcott mandarin 


sweet orange 
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TABLE 2. Recorded hostplants of Citrus Leafminer (* unsuitable hosts (larvae do not complete development); ^ Florida 


China (Huang et al., 19892) 

India (Fletcher, 1920) 

Philippines (Sasscer, 1915) 

Florida (DPI report) New Host Record 

Florida (DPI report) New Host Record 

Florida (DPI report) 

India (Stainton, 1856) 

Florida (DPI report) 

India (Latif & Yunus, 1951) 

Sudan (Badawy, 1967) 

Florida (DPI report) New Host Record 

Florida (DPI report) 

Florida (DPI report) 

India (Latif & Yunus, 1951) 

Saudi Arabia (Ayoub, 1960) 

Sudan (Badawy, 1967) 

India (Verma & Sohi, 1968; Singh & Rao, 1978) 

India (Singh & Rao, 1978) 

India (Latif & Yunus, 1951; Pandey & Pandey, 1964) 

Sudan (Badawy, 1967) 

India (Singh et al., 1989) 

Florida (DPI report) 

Australia (Wilson, 1991) 

India (Pruthi & Mani, 1945; Singh & Rao, 1978) 

Saudi Arabia (Ayoub, 1960) 

India (Latif & Yunus, 1951; Singh & Rao, 1978; 
Batra et al., 1988 

India (Singh & Rao, 1978) 

Florida (DPI report) 

Hong Kong (Lee & Winney, 1981) 

India (Pruthi & Mani, 1945; Latif & Yunus, 1951; 
Pandey & Pandey, 1964) 

Vietnam (Whittle, 1992) 

Philippines (Reinking & Groff, 1921) 

India (Singh et al., 1989) 

India (Latif & Yunus, 1951; Pandey & Pandey, 1964 

Saudi Arabia (Ayoub, 1960) 

Florida (DPI report) New Host Record 

Saudi Arabia (Ayoub, 1960) 

India (Latif & Yunus, 1951; Singh et al., 1989) 

Sudan (Badawy, 1967) 

Florida (DPI report) New Host Record 

Florida (DPI report) 

Australia (Wilson, 1991) 

Hong Kong (Lee & Winney, 1981) 

India (Latif & Yunus, 1951) 

Sudan (Badawy, 1967) 

Florida (DPI report) 

Hong Kong (Lee & Winney, 1981) 

India (Singh & Rao, 1978; Singh er al., 1989) 

Korea (Catling et al., 1977) 

Saudi Arabia (Ayoub, 1960) 

India (Singh & Rao, 1978) 

India (Singh & Rao, 1978; Batra et al., 1988) 

Vietnam (Whittle, 1992) 

India (Singh ef al., 1989) 

Florida (DPI report) 

China (Huang et al., 1989a) 

India (Mitra & Khongwir, 1928; Pruthi & Mani, 194 
Latif & Yunus, 1951; Pandey & Pandey, 1964; 
et al., 1989) 
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Sudan (Badawy, 1967) 
Florida (DPI report) 


Florida (DPI report) 


sunburst orange 
Valencia orange 


ACitrus sinensis ‘Sunburst’ 
ACitrus sinensis ‘Valencia’ 


ACitrus x tangelo tangelo Florida (DPI report) New Host Record 
ACitrus x tangelo ‘Minneola’ Minneola tangelo Florida (DPI report) New Host Record 
Citrus reticulata ‘Owari Satsuma’ [= unshiu] satsuma India (Singh & Rao, 1978) 
4Fortunella crassifolia kumquat Florida (DPI report) New Host Record 
Fortunella margarita kumquat Saudi Arabia (Ayoub, 1960) 

Limonia spp. wood apple India (Sandhu & Batra, 1978) 


Murraya paniculata 
*Murraya koenigii curry leaf 
Poncirus trifoliata 
Rutaceae spp. 

Severinia buxifolia 


OLEACEAE 

*Jasminum sp. 

*Jasminum cinnamomifolium 
AJasminum humile 
Jasminum sambac 


jasmine 


LORANTHACEAE 

Loranthus sp. [on citrus] mistletoe 
LEGUMINOSAE 

*Dalbergia sissoo sissoo 
Pongamia pinnata karum tree 
LAURACEAE 

Alseodaphne semecarpifolia 

Cinnamomum zeylanicum cinnamon 


TILIACEAE 
*Grewia asiatica 


orange jasmine 


trifoliate orange 


Chinese box orange 


yellow jasmine 
Arabian jasmine/bela 


India (Pruthi & Mani, 1945) 
India (Fletcher, 1920; Margabandhu, 1933; 
Pruthi & Mani, 1945) 
India (Clausen, 1933; Singh & Rao, 1978; Singh et al., 1989) 
Indonesia (Voüte, 1934, 1935) 
India (Sandhu & Batra, 1978) 


India (Margabanhu, 1933) 

India (Pruthi & Mani, 1945) 

Florida (DPI report) New Host Record 
India (Fletcher, 1920) 

Saudi Arabia (Ayoub, 1960) 


Philippines (Sasscer, 1915; Reinking & Groff, 1921) 
Thailand (Clausen, 1931) 


India (Latif & Yunus, 1951) 
India (Margabandhu, 1933) 


India (Latif & Yunus, 1951) 
Sri Lanka (Rajapakse & Kulasekera, 1982) 


India (Latif & Yunus, 1951) 


A sex attractant for males of CLM has been reported by Ando 
et al. (1985): (7Z, 11Z)-7,11-hexadecadienal in Japan. Further 
studies with this pheromone have been conducted by Ujiye (1990, 
1992), and by Narahara and Kai (1991), in Japan. 


HOSTPLANTS 

CLM is common on species of citrus and related Rutaceae 
within its range (Kalshoven 1981). CLM is most commonly 
found on leaves of grapefruit and pummelo (pomelo) (Badawy, 
1967). In Florida, CLM has been found most commonly on 
Persian and Key limes, and on grapefruit, although most all citrus 
commonly grown in Florida has harbored CLM. 

Recorded Rutaceae outside of Florida include Aegle marmelos 
in India (Fletcher, 1920), Atalantia sp. in the Philippines (Sasscer, 
1915), Murraya exotica in India (Pruthi and Mani, 1945), 
Poncirus trifoliata in India (Clausen, 1933), and various native 
Rutaceae in Indonesia (Kalshoven, 1981). Other reported hosts 
include Jasminum sambac (Oleaceae) in India (Fletcher, 1920), 
mistletoes on citrus (Loranthus sp., Loranthaceae) in the 
Philippines (Reinking and Groff, 1921), Pongamia pinnata 
(Leguminosae) in India (Margabandhu, 1933), and Alseodaphne 
semecarpifolia (Lauraceae) in India (Latif and Yunus, 1951). 
Florida records include various Citrus sp., kumquat (Fortunella 


crassifolia), and calamondin (xCitrofortunella microcarpa). 

Several other hosts have been reported for CLM but larvae do 
not complete their life cycle on these incompatible hosts: 
Murraya koenigii (Rutaceae) in India (Fletcher, 1920), Jasminum 
sp. and Jasminum cinnamomifolium (Oleaceae) in India (Pruthi 
and Mani, 1945), Dalbergia sissoo (Leguminosae) in India (Latif 
and Yunus, 1951), and Grewia asiatica (Tiliaceae) in India (Latif 
and Yunus, 1951). A Salix sp. (Salicaceae) host record for India 
(Pruthi and Mani, 1945) probably refers to the related PAylloc- 
nistis saligna (Zeller), which feeds on willow. Table 2 summa- 
rizes known hostplant data for CLM (numerous minor cultivars 
of Citrus spp. have also been reported as hosts for CLM; see 
Sinha, Batra, and Uppal, 1972). 


PARASITES 

A number of workers in various countries have discovered 
parasitoids of CLM over the years. Table 3 lists all known 
parasitoids recorded thus far for CLM, a total of 39 species in 7 
families, mostly Chalcidoidea. Several species of parasitoids 
have been reared from CLM in Florida but results are not in yet 
as to whether these are native Florida species or also imported 
along with CLM. So far no Diptera have been reported parasitiz- 
ing CLM larvae. 
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TABLE 3. Parasites Recorded from Citrus Leafminer. 


BRACONIDAE 
Bracon sp. 
Microbracon phyllocnistidis Muesebeck, 1933 


CHALCIDOIDEA 
sp.? 


ELASMIDAE 
Elasmus sp. 
Elasmus zehntneri Ferriére, 1929 


ENCYRTIDAE 

Ageniaspis sp. 

Ageniaspis sp. 

Ageniaspis sp. 

Ageniaspis citricola Logvinovskaya, 1983 


EULOPHIDAE 

Ascotolinx funeralis Girault, 1913a 
Chrysocharis sp. 

Chrysonotomyia sp. 

Citrosticus phyllocnistoides (Narayanan, 1960) 


Cirrospilus sp. 
Cirrospilus ingennus Gahan, 1932 
Cirrospilus phyllocnistis (Ishii, 1953) 


Cirrospilus quadristriatus (Rao & Ramamani, 1966) 
Closterocerus trifasciatus Westwood, 1833 


Holcopelte sp. 

Kratosysma sp. 

Kratosysma citri Boucek, 1988 
Pleurotroppopsis sp. 

Pnigalio sp. 

Semielacher sp. 

Semielacher petiolatus (Girault, 1915) 
Stenomesius japonicus (Ashmead, 1904) 


Sympiesis sp. 
Sympiesis sp. 
Sympiesis striatipes (Ashmead, 1904) 


Teleopterus sp. 

Tetrastichus sp. A 

Tetrastichus sp. B 

Tetrastichus sp. 

Tetrastichus sp. 

Zaommomentedon brevipetiolatus Kamijo, 1990 


EURYTOMIDAE 
Eurytoma sp. 
Eurytoma sp. 


PTEROMALIDAE 
Asaphoideus niger Girault, 1913b 
sp? (Pirenini) 
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Philippines (Baroga, 1968) 
Indonesia (Muesebeck, 1933) 


Sri Lanka (Rutherford, 1914) 


Japan (Ujiye, 1988) 
Indonesia (Ferriére, 1929) 
Philippines (Baroga, 1968) 


Indonesia (Voüte, 1934, 1935) 
Saudi Arabia (Ayoub, 1960) 
Thailand (Ujiye & Morakote, 1992) 
Taiwan (Lo & Chiu, 1988) 
Vietnam (Logvinovskaya, 1983) 


Australia (Boucek, 1988) 

Japan (Ujiye, 1988) 

Japan (Ujiye, 1988) 

India (Rao & Ramamani, 1966; Boucek, 1988) 
Thailand (Ujiye & Morakote, 1992) 
Japan (Ujiye, 1988) 

Taiwan (Lo & Chiu, 1988) 

Japan (Ishii, 1953; Ujiye, 1988) 
Taiwan (Wu & Tao, 1977) 

India (Rao & Ramamani, 1966) 
Thailand (Ujiye & Morakote, 1992) 
Japan (Ujiye, 1988) 

Thailand (Ujiye & Morakote, 1992) 
Japan (Ujiye, 1988) 

Thailand (Ujiye & Morakote, 1992) 
Papua New Guinea (Boucek, 1988) 
Japan (Ujiye, 1988 [as Cotterellia sp.]) 
Japan (Ujiye, 1988) 

Papua New Guinea (Bouček, 1988) 
Australia (D. Smith, pers. comm.; Boucek, 1988) 
Japan (Kamijo, 1976 [= Sympiesomorpha mikan Ishii, 1953]) 
Taiwan (Wu & Tao, 1977) 

Australia (D. Smith, pers. comm.) 
Taiwan (Wu & Tao, 1977) 

Japan (Ujiye, 1988) 

Thailand (Ujiye & Morakote, 1992) 
Thailand (Ujiye & Morakote, 1992) 
Japan (Ujiye, 1988) 

Japan (Ujiye, 1988) 

Taiwan (Lo & Chiu, 1988) 

Thailand (Ujiye & Morakote, 1992) 
Japan (Ujiye, 1988 [as Visnuella sp.]) 
Thailand (Ujiye & Morakote, 1992) 


Sri Lanka (Hutson & Pinto, 1934) 
Thailand (Ujiye & Morakote, 1992) 


Australia (Boucek, 1988) 
Philippines (Baroga, 1968) 
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IMPACT IN FLORIDA 

CLM has the potential of rapidly spreading throughout citrus 
areas of Florida (note spread in Australia from Queensland to 
Sydney in only a few years). Attacks on young trees can kill 
plants; older citrus would sustain damage to new leaves during 
leaf flush. CLM may also attack native mistletoes (Loranthaceae) 
in Florida as new hosts. Citrus fruit is not damaged by CLM nor 
directly affected. 

CLM potentially could spread throughout the southeast U.S. if 
native Rutaceae are found to its liking; cold winters would limit 
its spread north about to Georgia, if the distribution in China is 
any indication. Other ornamentals and native Rutaceae are 
potential hosts or occur in Florida in horticultural plantings (e.g., 
mock orange), including such plants as wild lime, the hostplant 
of the endangered Schaus swallowtail butterfly in the Florida 
Keys. Potential native Rutaceae (plus some introduced species) 
found in Florida are noted in Table 4. 

CLM is thought to help spread citrus canker (Hill, 1918; Ando 
et al., 1985) because of leaf damage from the mine; research in 
India has shown a 50% increase in citrus canker in groves 
infested with CLM (Sohi and Sandhu, 1968). 

Control of CLM in Florida is anticipated to include a spray 
regime of various pesticides as is done in other countries (see 
economic papers in Bibliography). Biological control measures 
with various parasitoids of CLM also should be effective in 
reducing populations of CLM. One predator is known from 
China, Chrysopa boninensis Okamato (Neuroptera: Chrysopidae), 
one of the green lacewings (Huang et al., 1989a). The phero- 
mone for CLM also has the potential to help monitor adult 
populations, and possibly even reduce their numbers when used 
in combination with a sesiid-type sticky trap (Ujiye, 1990). 


TABLE 4. Potential Hostplants in Florida. 


balsam torchwood 
torchwood 


Amyris balsamifera 
Amyris elemifera 
Atalantia ceylanica 


Casimiroa edulis white sapote 


Citroncirus webberi citrange 
Citrofortunella microcarpa calamondin 

Citrus spp. citrus (all species) 
Dictamnus albus gas plant 
Fortunella crassifolia kumquat 
Glycosmis parviflora Chinese glycosmis 
Limonia acidissima wood apple 


Murraya spp. 
Poncirus trifoliata 


mock oranges 
trifoliate orange 


stinking ash/hoptree 
common rue 
Chinese box orange 


Ptelea trifoliata 

Ruta graveolens 
Severinia buxifolia 
Severinia monophylla 
Thamnosma texana 
Triphasia trifolia 
Zanthoxylum americanum 
Zanthoxylum clava-herculis 
Zanthoxylum coriaceum 
*Zanthoxylum fagara 
Zanthoxylum flavum 


Texas turpentine broom 
limeberry 

northern prickly ash 
Hercules’ club 
Biscayne prickly ash 
wild lime 
satinwood/yellowwood 


* oviposition by CLM ? recorded in Florida (J. Peña, pers. comm.) 
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